T he comparatively poor perfomiance of traditional asset classes in recent years has driven the search for greater returns via alternative asset classes. The idea of reaping higher risk-adjusted returns from diversification into assets that offer low and even negative correlation v^ith equities and bonds is extremely attractive. There has been significant growth in the traditional alternative investments such as real estate, commodity futures, private equity, and hedge fund investments. Additionally, a number of funds specializing in art have recently emerged. These appear to offer a highly beneficial diversification strategy with extremely low correlation with traditional asset classes. It is important for investors to understand the risk and return characteristics of this new alternative asset class.
In this article, the author takes a close look at art as an alternative asset and examines how this new alternative asset is expected to perform. The author focuses on bear markets, when the benefits of diversification are most needed. The autlior looks at the risk and return characteristics of art using art market indices and analyzes the prospects for portfolio diversification in the art market by using a variety of data across art market sectors, including the Old Master, European Impressionist, Modern, and Contemporary art markets. Because ofthe low correlation of art with other asset classes, the author finds opportunities for portfolio diversification across art markets and across asset classes. The results hold, even allowing for the high transaction costs that are encountered when trading art when spread over a longer time horizon.
The possibility of investing in art has recently generated much interest among investors worldwide. Direct investment in art is, of course, not new. However, structured soiutions offered by art funds and a number ot boutique funds offer investors the possibility of investing in a diversified art portfolio which actively trades in art purely for financial gain. The most established is The Fine Art Fund, launched in 2003 in London, and since then ARTESTATE, Société General Asset Management, and, more recently, the Art Trading Fund have all raised sufficient capital to provide investors with indirect investments in the art market. There is also a move towards more specialized funds that focus on one or two markets, such as Indian Art, Chinese art, or Contemporary artists. The majority of these funds actively trade their artworks, ARTES-TATE being the current exception (it aims to hold a limited nuniber of artworks for the duration ofthe closed end fund). ARTESTATE also has a low entry level at €82500, whereas many other funds are focused more toward wealthy investors. These funds use a wide variety of trading strategies, similar to both private equity and hedge funds, trading on the inefficiencies currently present in the art market, which is typically characterized by low liquidity. Of course, in some cases, hedge fund managers access the art market indirectly.
The interest in investing in art has received ati etaormous boost from the availability of art price data. Databases, indices, and market reports are now essential analytical tools with which art investors can assess financial performance. A number ot indices show average returns for artists and market sectors with data ranging from the 17th century to today. This article will focus on the use of available indices for various art markets to assess arts performance in a diversified portfolio. These indices provide a reliable estimate of the historical riskreturn profile, and serve as benchmarks that art funds aim to outperform. Obviously, the more speculative tniding strategies of some art fund managers wiU aim to outperform the market to a considerable extent, and the recent performance of the more established funds has generally shown this to be the case. This article will examine return patterns that an art investment portfolio would have provided, taking a more conservative .ipproLich to examniing the financial gains that artworks have generated historically. This study also includes transaction costs, which can be considerable in the art market, although, in practice, art finids typically are able to negotiate on these costs.
In the following sections, the author reviews the current literature and discusses current data on art indices and the associated methodologies. The author explores the risk and return characteristics of ftne art tnarkets and analyzes art as an alternative asset class in an international diversified portfolio. The author accounts for the high transaction costs encountered when auctioning fine artworks as well as the implications of smoothed returns, which occur tor assets that are appraisal based. Because of the moderate returns found for art investments in tlie last 30 years and the low correlation with other asset classes tliat art appears to exhibit, the author finds a case for holding a small percentage of the investment portfolio in art. Currently, it is inconceivable to hold an index tracking fund; however, there are a number of alternative ways to hold a diversified art portfolio as part of an overall wealth management strategy.
ART INDICES
Only a limited number of studies have attempted to construct art price indices. The first significant study was by Stein |1977] , who looked at average prices. More prominent studies using repeat-sales regression followed: Baumöl [1986] ; C.oetzmann |1993], and Pesando 119931. Stein [1977] pointed out the selection bias derived from looking only at repeat sales on auction house data; however, average prices also suffer from serious biases in a highly heterogeneous market. Repeat-sales regressions require artworks to be offered for sale at auction more than once to be included as a repeat sale. The annual art return index provided by Goetzniann is fairly extensive dating troni 1715 to 1986, with art market returns since 1850 providing a higher return than stocks or bonds, albeit with a much higher standard deviation. Pesaiido provided a semianiuKil index for the shorter 1977-1992 period, which includes the collapse in prices at the end of the ]9K0s, not covered in the Goetzmann index, and gives returns for art well below both the equit\' and bond markets, while the variance ot these returns is similar to equity markets. The most recent index is the Mei atid Moses [2(H)2| index using U.S. data. Anderson [ 1974|, and later Beulens and Ginsburgh [1992] used hedonic pricing models that also analyze the specific characteristics of the artworks, such as size, artist, and art style. More recently, there has been a move to incorporate hedonic pricing within a repeat sales framework. Zanola [2007] provided indices that more accurately establish the price determinants in art valuation.
Data and Methodology
The Mei Moses and Art Market Research art indices are the two most widely quoted indicators of art market performance. Both rely on data from sales at the main auction houses. However, auction results alone provide an incomplete picture of the market performance because they represent only a subset of the whole market.
The dealer market is largely ignored because of an absence of obtainable data. There is some disagreement as to what percentage of the market is composed of dealers. Figures troni two recent studies range from a 50-50 split between auction houses and dealers to a 70-30 split in favor of dealers. In any event, it cannot be denied that dealers have a significant, albeit un quantifiable, impact upon the art market. The absence of dealers' transactions from the art indices may have a bearing on the rate of return reflected by the indices. This is because dealers may buy at lower prices but sell at prices with higher transaction costs, thereby reducing the art investors' rate of return,' ft is likely that art funds, which act more like private dealers
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Tun JOURNAL OF ALTFUNATIVE INVESTMENI'Sthan auction houses, adopt a similar strategy by using their insider knowledge and expertise to exploit inefficiencies in the market. This is likely to produce art tnarket returns much larger than the benchmarks used here. Four primary methodologies are used to construct art price indices: geometric means, average prices, repeatsales regressiotis (RSR), and hedoiiic regressions. Chanel, Gerard-Varet, and Ginsburgh's [ 1996] study indicated that over long periods, the respective methodologies are closely correlated. Issues regarding the various index pricing methodologies were documented by Ginsburgh, Mei, and Moses [2006] , which specifically compared hedonic to repeat sales regression. Ashenfelter and Graddy [2003] provided a survey of average returns estimated from art price data, currently in the academic literature. Exhibit 1 gives the estimated art market performance found by these and a tew additional studies.
For the purpose of this comparison, this article will focus on the data from Art Market Research because it provides a wider and more frequent source of information. The author also provides some comparisons with the Mei Moses All Art index. These indices show that historically, average real returns for art are moderate. Returns are above inflation and tend to be greater than government bonds but less than equities. There has been a general upward trend in art prices in the marketThe survey of art pricing methodologies in Exhibit 1 tends to indicate that the repeat sales methodology provides slightly higher estimates ot average returns than the other methodologies for similar time periods. For example, Anderson [1974] provided RSR and hedonic price indices tbr the periods 1780 -1970 and 1780 -1960 and Ghanel, Gerard-Varet, and Ginsburgh [I996| for the 1855 -1969 period. It is of interest to observe the long-run trend in tlie market and note that there have been periods In whicli art returns have been substantially higher than average.
To evaluate the various index methodologies, the author uses data from both Art Market Research (AMR) and Mei Moses (MM) All Art Index. AMR data are available monthly but only go back to 1976. The author includes all available data for each sector. It is important to include the entire distribution in the indices because this takes into account the extreme price movements in the market that are vital in correlation estimation and the analysis of diversification benefits. AMR data uses average returns on a 12-month moving average.
Tlie MM series for the All Art Index dates back to 1875, measured on an annual basis, and to 1965, on a semiannual basis. The MM All Art Index is computed using repeat sales initially sold at auction by Sotheby's and Christie's.
Exhibit 2 provides summary statistics for the two price index methodologies. To compare the two series, semiannual data from 1976 to 2002 are used.-Using semiannual data rather than monthly increases the series' annual volatility, and the shorter time period results in a slightly lower average annual return.
For all indices, calculate the return ofthe market, /, by continuously compounding returns. This is more appropriate than measuring cumulative returns. The return is the natural log return ot the price index at time, /, such tliat A/J.j denotes the rate of change ofp. ^i
P.
(1)
Exhibit 2 shows that the average return on the MM data series for the 27-year period was much higher than when using the AMR data. Using repeat sales, the average return on an annual basis is over 10%, whereas the AMR general art index is just over 5.25% (8% for U.S. artists and 5% for artists in the U.K.).-^ Stein |I977|, Goetzmann [1993] , and Ginsburgh [2006] acknowledged the selection bias that occurs from focusing on repeat sales. To be included in the calculation, repeat sales regression requires artworks to be otfered tor sale at auctions more than once. It is thought that artworks that fall drastically in value tend not to he resold at auctions."" Computing the correlation statistics for the two different index methodologies reveals that the correlation ofthe AMR index with the MM Index is only 0.2 (see Panel B of Exhibit 2). This is because of smoothing in the AMR index.
Taking a two-period moving average for the return series increases the correlation dramatically. This is especially true for the All Art Index and the U.S. 100 indices, which have a correlation coefficient of 0.86. The larger number of observations used for the moving averages provides higher correlation coefficients (see Panel C in Exhibit 2).
These results indicate that the two methodologies result in indices that are good proxies of art market prices of auction sales data.
The collection of information from databases is, however, problematic for a number of reasons. Ashetifelter This difference also indicates the importance ofliquidity during downturns in the art market. The number of art sales is likely to be greatly reduced in downturns.
with the market becoming more illiquid. The art investor faces a greater degree of liquidity risk tban investors in other hnancial assets. When artworks tail to reach their reserve prices and are sold, the price indices are affected. Fewer transactions result in larger estimation errors. At present, little information is available on market liquidity over the empirical time series. This problem is especially significant for repeat-sales regression estimations, which are constructed with fewer observations. It is likely that the price estimation error that occurred after the art market crash in the early 1990s was because of this issue with repeat-sales estimation. Mei and Moses suggested that art does significantly better during wartime, using the example of four U.S. wars (Forbes |2()()11). During these periods, art appears to outperform stocks. This finding may also EXHIBIT 3
Comparison of Art Price Indices, 1976-2002
Repeat sales All Art Index versus the average price indices from Art Market Research tor the general art market (Art HKl), a basket ofU.S. artists (US 100). and a basket of British ardsts (UK 100).
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average price data for the V.S., U.K., All .4rt Index, and MM Repeat Sales hidiics, 1976-2002, using semiatniuat data. be because ofthe lack of liquidity during these periods and is a highly interestitig point that requires further investigation. Evidendy, fundamental problems exist with art databases and indices. However, both databases and indices are becoming more sophisticated and accurate at providing objective information. Comfort can be taken from the fact that tbe Standard ik Poor's index was recently overhauled. If well-established, traditional investment indices are still tweaking their assumptions, art indices should be allowed to refme their models over time.
Although the information provided by the databases and indices is not complete, it is the best market information that is currently available. Tbe information provides us witb a somewhat robust indication ofthe general trends in tbe market. Moreover market anotnalies and inefî^iciencies may lead to much higher realized returns.
Investment skill hes in interpreting the available information, assessing wbether the risk-return ratio is acceptable and deciding whether the investment is appropriate to an existing portfolio. Taste adds an additional unquantifiable element of risk to art investment even after market analysis has been undertaken. Art as a direct investment presents a risky investment opportunity, although purchasing according to personal taste results in an aesthetic benefit that can potentially outweigh any fmancial benefit or loss incurred.
When considering art as an indirect investn^ent, where the non-pecuniary benefits are not obtained, an investor would be advised to opt for an alternative investment vehicle (AIV) or art mutual fund (AMF), in wbich risk diversification through tbe securitization of artworks is more likely to result in greater fmancial returns.
Fine Art Market Performance
To analyze tbe performance of a variety of art markets, tliis article focuses on the indices produced by AMR. These indices also allow for a breakdown ofthe fine art market into various sectors. For the various schools, movements, and periods, the average prices of sales by individual artists are combined to form an equally 20()S The General art index contains a mixed basket of over 100 well-known artists ranging from Basquiat to Canaletto. The index covers a variety of artists from different sectors and countries, constituting a diversified index of art. The index comprises art sales data from over 109,000 auction sales.
The Old Masters index consists of European artists until the 18th century There are over 25,000 sales included in the index with artists from Brueghel to Constable .
The index for European Impressionist art contains a smaller sample of 25 artists, tor example, Manet and Matisse . The period includes European Impressionist artists in the late 19th century and also some Post-Impressionists. The number of sales included in the index is lower than for other sectors, with just over 22,000 prices included.
Modern art contains a higher number of artists and sales prices, with over 63,000 transactions included.
These range from Kandinsky The choice of artists, which is shown in the appendix, is a highly subjective but representative choice. The indices, therefore, provide a general indication of art sector price movements.
Exhibit 4 shows that prices over the past 20 years for the various sectors have at times diverged quite substantially, particularly during the period ofthe 1988-1991 bubble, which affected Impressionist art more than other sectors.
Including contemporary art and rebasing the indices to January 1985. when all series are complete, it can be seen that the contemporary art sector has outpertormed all others over the past 20 years. Impressionists were the lowest performers, v^nth their greatest returns having been made iti the late 1970s. gives 25 years of monthly return data for a variety of sectors. Over this period, the general art index has made an average annual return of 6.5%. More specifically. Old Masters have generated 5.5%; European Impressionists, 6.3%; and Modern, 7.5%. Contemporary (data starts in 1985, so using the slightly shorter 20-year period) have offered the highest returns at 9% on an annual basis. Using a representative, liypothetica! fund that holds a composition ot 3(t% Old Masters, 15% European Impressionists, 15% Modern, and 40% Contemporary, the average return using data frotn the various sectors would have been 7.05%>. Again, this is for the 20-year period, because data on Contemporary art starts in 1985.
Descriptive statistics are shown in Exhibit 5. The European Impressionists have been the most volatile market with an annual average standard deviation ofthe series of more than 15%. Old Masters have been the least volatile with only a 7% average annual standard deviation.
A closer look at the risk and return characteristics of the sectors, focusing specifically on the 25-year period liom 1980 to 2006 (this period is chosen because other asset class data is also only available from 1980) shows that the fine art indices are themselves not highly correlated. This gives an indication ot the potential benetits trom holding;! diversified art portfolio across artists and across various art sectors. The highest correlation over the period is between the general art index and all other sectors, most hkely because each of the individual sectors feeds into the general art index. The correlation coefficients range betweeti (1.27 and 0.53 for the four individual art sectors. Modern art and the general art index have a correlation of 0.76. measured by the standard deviation of returns. Per unit of risk, the fund composition also offers an attractive return of 1.02. Although the average return is slightly less than tor the Modern and Contemporary markets, the risk is alleviated through a well-diversihed portfolio in which returns per unit of risk are as high as for Modern art.
The risk-return trade-off can also be depicted graphically, as shown in Exhibit 6. Generally, there is a positive trade-off between risk and return. The relationship of a higher expected return required for an investor to face greater risk is an underpinning of modern fniance theory. The higher the return and the lower the risk, the more desirable the index from a ftnancial point of view. In this case, the most attractive position from a ftnancial point of view is the top left-hand corner ofthe graph. This is illustrated tor both the Modern and Fund composition markets.
Asset Class Framework
The financial markets analyzed represent the major asset classes. market. This desmoothing process is common in the finance literature for real estate and hedge funds. This desmoothed data is also used in the analysis on optimal portfolio allocation. Exhibit 9 gives correlation statistics for the 25-year horizon. Art has a low correlation with other asset classes: the highest being commodity futures with a monthly 0.09 correlation and the most negatively correlated being NAREIT, whose returns arc correlated at -0.08. The correlation with domestic real estate and art tends to be higher.
Moifs: Bqiiiiy ifiilkes arc from Morj^aii Shuihy Capital ¡iiJiirs for U.S. equily (MSCI US), U.K. i'i]tiity (MSCI UK), ami world equity (MSCI IVorld). U-liinmi BrotluTs Ai^it\i>atc Corporate Bond tndcx (amilabk only for the U.S.) nnd Nortii American Real Esiaic liweslmcnl Tntsl Index (NARHil'). For the Imi^^efund data series, tin-Credit
Correlations with other asset classes remain low even after accounting for various time horizons, as shown in Exhibit 10. During the recent bear market for equities, when commodity futures prices, government bond indices, and real estate markets all rose, the correlation between art and other asset classes has been positive, albeit quite low (see Exhibit 11).
Deriving the return per unit of risk for the various asset classes shows that over the past 20 years, hedge funds have ofiered the most attractive returns; U.K. government bonds also showed a good return per unit of risk. NAREIT, art, and equity have also offered attractive investment opportunities. The level to which these assets can reduce risk in an asset portfolio depends crucially o» the extent to which the returns are correlated with each other. The lower the correlation, the higher the diversification benefits, and the greater the ability ofthe portfolio to maintain returns while reducing risk. This results in more moderate returns being generated with a lower standard deviation around the expected mean. For the lowest 10% of returns on the U.K. equity market for the last 25-year period, the average return on other financial assets varied between -6% for world equity and 1.4% tor U.S. corporate bonds. U.K. government bonds also provided good protection with returns ciose to the average 9% over the same period {see Panei A of Exhibit 7).
Art proxides significantly greater monthly rcturns during these months than the other asset classes. This is, of course, affected by the smoothing process inherent in the data.
Portfolio Diversification
Determining optimal portfolio allocations requires an assumption about the expected return distribution of asset classes. The best prediction ofthe future is helped by examining the historical distribution of returns as an estimate ot future expected returns. This, of course, depends on the time horizon chosen in the past. This article provides a number of descriptive statistics as well as correlation coefficients for the time horizons of 25 years, 15 years, and 5 years. Data on U.K. government bonds are only available on a monthly basis since 198(1. Because government bonds are a crucial element of any welldiversified portfolio, the portfolio is optimized by using data from the past 25 years.
Importantly, investing in art has large transaction costs, sometimes as much as 30% ofthe sale price. This expense can be minimized by using a long time horizon, such as 25 years.
In Exhibit 12. the risk-return trade-ofF between the various asset classes is shown along with the optimal portfolio when art is included. Also shown is the capital market line where the risk-free rate (where the risk is assumed to be zero) intercepts with the y-axis and the optimal portfoho of assets. Tbe investor can obtain any position along the capital market line by holding a proportion of his wealth in cash, with an expected return equal to the risk-free rate and the optimal portfolio.
The optimal portfolio is derived from the perspective of a U.K. investor who has the possibility of investing in the following indices; World, U.S., and U.K. equity, U.S. corporate bonds, Cotnmodity Futures Inciex, When including General Art in the portfolio, the low correlation with the other asset classes results in a high allocation to art in the portfolio (more than 20%). This is derived using the General Art index rather than the fund composition, which would be an even higher percentage allocation in the optimal portfolio. Therefore, the more conservative return from the General art index does not overemphasize the art allocation.
An important feature ofthe data methodology behind the indices is the moving average, which results in a positively autocorrelated series. It is important in the analysis on risk and return and on portfolio diversification tbat the true market risk and return levels be calculated. In the next section, the desmoothed data results in a more volatile return series that is more in line with the true art market volatility.
Henceforth, this examination will take transaction costs into account, which has the effect of reducing tbe returns generated on the series, and will look at how these two eíTects of greater risk and lower return affect the optimal portfolio allocation. Finally, the analysis will include hedge funds in tbe optimal portfolio allocation,
Desmoothing Returns
At first glance, the art market does not appear to bave been very volatile. However tbe lower volatility in the art market is likely the result of appraisal-induced biases, which occur during tbe indexation of tbe art data. Tbe smoothing of the returns is a result is this as well. Tbis has the effect ot generating volatilities that are substantially lower tban the true volatility ofthe market.
Because tbe data tor the art indices are generally appraisal based, the analysis needs to account for this. Although they are a highly valuable source of information regarding behavior ofthe art market, there is of course a difference hetween the appraisal-based returns and the true market returns. It is tbe true market returns tliat actually represent the economic opportunity cost to investors, and the statistical properties of which are directly comparable to alternative asset classes. The illiquid nature ofthe art market, with mfrequent valuations, and averaged price quotes, leads to a smoothing in the returns. It is therefore imperative that the series he "desmootbed" to eliminate, 
Simply rearranging enables the determination ofthe actual return, which, if assumed to be an AR(1) process, acts to eliminate the first-order autocorrelation. r. -
If che first-order autocorrelation ot the sinoothfd series is positive, then the standard deviation ofthe actual return series will be greater. However, if the first-order .uitocorrelation ofthe smoothed series is negative, then tlic standard deviation ofthe actual series will be lower. If the autocorrelation structure is more comphcated, then the more rigorous process developed by Okunev and White [2()(l3| can be adopted to remove higher levels of autocorrelation in the smoothed series:
where the constant, a, to desmooth the series, is a flinctioii of higher orders of autocorrelation.'' This approach is directly apphcable for art indices, which also exhibit exceptionally high autocorrelations in reported returns. There is indeed evidence of smoothing in the returns, and for series that are positively autocorrelated, the smoothing has the effect of diminishing the risk apparent in the asset class; hence, it is necessary to correct for the smoothing, resulting in a more volatile desmoothed return series.
Using the more simplified approach of Geltner [1993] does not completely eliminate the first-order autocorrelation in the time series for art. The more sophisticated approach from Okunev and White [2003] , which takes into account higher orders of autocorrelation, does result in a desmoothed series that no longer suffers from hrst-order autocorrelation. The high positive autocorrelative structure present in the art series results in the desmoothed series exhibiting significantly higher volatility.
By desnioothing the returns to account tor the autocorrelation in the data, the risk increases substantially from 6.5% to 11.5%,^ Taking a universal 5% increase in the monthly standard deviation for the art series can show how this increase affects the optimal portfolio allocation. It reduces the allocation in art substantially, by roughly half, from over 20% to just under 10%, with the reduction roughly equally spread among the other asset classes in the portfolio. The low correlation still results in art providing a highly attractive portfolio investment. World equity still remains unattractive given the slightly lower return-risk ratio than the other asset classes and the relatively high correlation with the U.S. equity market (in this case, 90% in Panel B of Exhibit 13. Art's high transaction costs spread over 25 years equal 1.5% a year. Despite these costs, art still remains an attractive, although small, portfolio allocation.
Including Hedge Funds
Hedge funds provide an attractive return per unit of risk, meaning that hedge funds also provide substantial risk-return benefits in a diversified portfolio. Including hedge funds in the portfolio allocation analysis results in a much higher allocation to hedge funds and art's allocation is reduced to only 3%. As shov^^n in Exhibit 9, the correlation ot hedge fund returns and mainstream asset classes is higher than between other alternative asset classes. This result is because hedge funds, rather than being an alternative asset class, offer investment strategies for investing in mainstream assets, primarily equities, and fixed income.
Optimizing the portfolio with the inclusion of hedge funds in the four scenarios-1) without art, 2) with art, 3) with desmoothed art, and 4) with desmoothed art and transaction costs--^produces the portfolio allocations shown in Panel B of Exhibit 13.
For each ot the four scenarios, the allocation into art is increasingly lower and there is a large percentage allocation into hedge flinds. Hedge funds over the period analyzed have been the preferred portfolio diversifier.
SUMMARY AND CONCLUSIONS
Faced with un der performing portfolios, investors are continually seeking alternative assets and sophisticated solutions to reap high returns while minimizing risk. This article has taken a close look at the financial implications of including art as an alternative asset class. This previously tiontransparent market is becoming more accessible via the increasing availability of indices and data on the art market. Additionally, art funds offer iîivestors the opportunity to invest indirectly into the art market.
Indirect investment into the art market results in losing the aesthetic pleasure from holding the art; however, financial gains can be made through pooling resources with the help of experts, while benefiting from diversification. The art fund market is still in its infancy. There are few altfrnatives, and these are only available to investors willing to invest at a substantial level. Entry levels are, at present, still high. In time, these funds may become more accessible to the mainstream investor through pooling joint interests.
The results in this article show that art's low correlation with other asset classes offers diversification benefits from holding art in an investment portfolio. Optimal portfolio allocations using empirical returns over the past 25 years provide support for investors to consider art as an attractive, albeit small, addition to their investment strategy.
